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Background: This study tested the efficacy of nicotine patches in combination with behavioural therapy for
the treatment of adolescent spit tobacco addiction. Prior interventions had resulted in mean cessation rates
below 15% at one year.
Methods: This study, the PATCH Project, used a three group, placebo controlled, randomised clinical trial
design. The control group received a standard 3–5 minute counselling followed by a two week follow up
phone call. The two intervention groups received a six week behavioural intervention; in addition, one
group received active nicotine patches while the other group received placebo patches. Both groups
received quarterly stage based telephone counselling.
Results: At one year, the usual care group’s spit tobacco cessation rate was 11.4% (exact 95% confidence
interval (CI) 6.1% to 19.1%), placebo patch 25.0% (95% CI 16.9% to 34.7%), and the active patch 17.3%
(95% CI 10.4% to 26.3%). When both patch groups were combined, the cessation rate was 21.2% (95% CI
15.7% to 27.6%). The cessation rates for active and placebo patch were not significantly different (exact
two sided p = 0.22), while the combined patch groups had a significantly greater cessation rate than
usual care (exact two sided p = 0.04).
Conclusions: The behavioural intervention proved to be about twice as successful as previous interventions,
but the nicotine patch offered no improvement in cessation rates. The behavioural intervention is
based on publicly available materials and can be easily adapted for widespread use, particularly in high
schools.

T
he use of spit tobacco (snuff and chew tobacco) among
adolescent males in the USA has become almost as
popular as cigarettes in some sections of the country. Its

use is most prevalent in the south and midwest areas,
followed by the west and the northeast.1 There are
approximately 7.6 million spit tobacco (ST) users in the
USA.2 Some users begin in first grade3 while most initiate
regular usage in middle school or high school.4 More boys
(14.2%) are current users than girls (1.3%), and whites are
significantly more likely to use ST than other ethnic groups.1

ST usage is a known risk factor for oral diseases such as the
pre-cancerous leukoplakia lesion, gingival recession, period-
ontal disease, and oral cancer.5–7 One study found that among
professional baseball players who used at least four tins per
week, 84% had leukoplakia.8 ST usage is also a known risk
factor for cancer of the stomach, larynx, and oesophagus9 and
for cardiovascular disease.10 Hatsukami and Severson11

thoroughly reviewed the ST problem.
ST use is a predictor of cigarette use and is considered a

‘‘gateway drug’’ to smoking.12 More than half of current ST
users want to quit and have made at least one serious
attempt.13 Prior ST cessation programmes for adolescent users
have reported poor results, ranging from 0–13% success rates
at six months.14–19 One study used a more intensive
intervention in dentists’ offices resulting in a 12 month
cessation rate of 18%; however, the majority of subjects
were adults.18 Although at least one study used the nicotine
patch with adolescent smokers,20 no studies before the
present one had attempted to combine behavioural interven-
tions with the nicotine patch for adolescent ST users. The
only other ST cessation study that had used a pharmacolo-
gical adjunct was one study that used nicotine gum with
adult ST users, but the results were negative for periods
longer than 10 weeks; this study indicated that group

behavioural treatment was more effective than minimal
intervention at six months.21

The purpose of this study was to determine the efficacy of a
behavioural intervention designed specifically for ST cessa-
tion and whether nicotine patches would enhance cessation
rates. Control groups included a usual care group and a group
that received the behavioural intervention combined with a
placebo patch.

METHODS
Subjects, screening, and randomisation
Eligible subjects were adolescent males aged 14–19 years who
reported regular use of ST currently and for the previous year
and who wanted to quit. Regular use was defined as using
either snuff or chewing tobacco on at least five of seven days
per week. If they were concurrent cigarette smokers, they also
had to agree to quit smoking at the same time as ST cessa-
tion. Exclusion criteria were being female, unwillingness to
be randomised, or unwillingness to quit all forms of tobacco
use. No requirements or limitations were placed on subject
enrolment based on the number of previous quit attempts,
although this information was asked on the baseline
questionnaire.

Subjects were recruited at 41 high schools throughout
Arkansas. Radio ads and a website were used to increase
awareness of the project before contacting each school. The
principals at these schools gave permission for the PATCH
project team to give a presentation in the school auditorium
regarding the dangers of ST use and the research study we
were conducting. The presentation involved a 15 minute
audiovisual presentation and a 10 minute description of the
research study. All students were invited to come forward for
a free oral screening; those who stated they were ST users
were invited to participate in the study.
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A total of 303 subjects were enrolled and randomly
assigned individually to one of three arms: active nicotine
patch (n = 98), placebo patch (n = 101), and usual care
(n = 105) (fig 1). The project statistician generated the
randomisation scheme via the uniform random number
generator in the SAS statistical software package; she never
met with any of the subjects. The health educators were given
a form that was used to write down the potential subject’s
name in order. Once the name was written down, the
educator removed a sticker next to the name which then
revealed whether the subject was in a ‘‘patch’’ group or the
usual care group. Once the consent forms were returned and
the subjects had attended at least three classes (the
minimum number to be prepared adequately for the quit
date), the pharmacist, who also never met any of the
subjects, matched the subject’s ID number (no names) with
a more detailed randomisation list which indicated which
group the ‘‘patch’’ group member was assigned to—that is,
active or placebo. Further, the pharmacist was given saliva
cotinine information that was used to determine the dosing
schedule for active patches, as described below.

The codes for identifying subjects who were assigned to
either the active or placebo patches were not broken until the
study was completed. The codes were kept locked in the PI’s
office. Subject names were kept separately from their project ID
numbers and in locked offices within the PATCH Project suite.
The project statistician and pharmacist were only given ID
numbers while the health educators only used names and had
no access to the codes for active/placebo status of the subjects.

Subjects aged 14–17 years received a consent form for their
parents to sign and an assent form for themselves. Subjects
aged 18–19 years were given consent forms that did not
require parental signatures. The study protocol and the
consent form process were approved by the University of
Arkansas for Medical Sciences institutional review board.

Treatment
Usual care subjects received a 5–10 minute counselling
followed by a phone call two weeks later. No further
interventions were provided. Phone calls at six months
post-intervention were used for tracking purposes only. At
one year, subjects were asked to complete a telephone
interview to determine tobacco use status.

Both the active and placebo patch groups received six
weeks of 50 minute behavioural intervention classes based on
National Cancer Institute (NCI) educational materials. These
materials were originally designed for adult baseball players,
but class contents and learning activities were adjusted to be
appropriate for the subjects’ age group. A health educator
met with them at a site on or near school property each week
and provided pizza, soft drinks, and a $5 gift certificate.
Subjects in the active patch group were combined with
placebo patch subjects for these classes; neither the subject
nor the health educator knew their group assignment.
Between weeks 3–4 the subjects selected a quit date and
received a week’s supply of patches; patch therapy continued
for six weeks. Adverse side effects were evaluated by the
project physician.

A toll-free number (1-888-QUIT-DIP) was used to facilitate
communication with subjects. Subjects were encouraged to
report symptoms and to call anytime if they felt their
resistance to ST usage slipping. Subjects also received a
colourful quarterly newsletter updating them on the project’s
progress, giving new tips on how to stay quit, and stories on
individual subject’s success stories.

Follow up
Subjects in the patch groups were called at the following
post-intervention times: 2 weeks, 4 weeks, 8 weeks, 3
months, 6 months, 9 months, and 12 months. Each call
lasted about 15 minutes and was used to provide stage based

Figure 1 PATCH Project design.
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counselling—that is, students in the maintenance stage
received counselling on how to stay quit while students
who had relapsed to the active quitting stage received
counselling appropriate to that stage. Each time the subject
completed a phone counselling, he was mailed a $5 gift
certificate. At the end of one year, if he claimed to be tobacco-
free, he was asked to provide a saliva sample for cotinine
testing; if he did so, he received a $50 gift certificate. Project
personnel arranged for a location and time convenient to the
subject to receive the saliva sample. Subjects were not told of
the gift certificate until after the question about tobacco use
was answered, thus preventing any financial incentive to
report abstinence.

For patch subjects, tobacco use status was determined at
all phone counselling interventions as listed above. For the
usual care group, tobacco use status was determined only at
two weeks and one year post-intervention.

Medications
Subjects who were randomised into one of the patch groups
were asked to provide a baseline saliva sample which was
tested only for cotinine. Those with cotinine values , 150 ng/
ml were considered light to moderate users; those with at
least 150 ng/ml were considered heavy users. Those who
showed no cotinine were dropped from the study. Light/
moderate users in the active patch group received the
following nicotine patch dosing: 14 mg 6 3 weeks followed
by 7 mg 6 3 weeks. Heavy users’ dosages were as follows:
21 mg 6 2 weeks, 14 mg 6 2 weeks, and 7 mg 6 2 weeks.

Measures of outcomes
This study used an ‘‘intention to treat’’ model. Attrition was
most prevalent in the usual care group. At baseline some of
the usual care subjects refused to participate further because
they wanted to receive the patch, while others did not return
the informed consent forms. Of the 105 randomised to the
usual care group, only 55 (52%) remained in the study for
one year. The retention rate for active patch users was 66%
(65/98) and for placebo patch users, 65% (65/100).

The main outcome variable was the 30 day point
prevalence rates of abstinence for all tobacco and for ST use
alone at one year follow up. Subjects were considered to be
abstinent if they claimed to be abstinent and had no cotinine
in their saliva samples. Data were collected by the health
educators and analysed by the project statistician and
principal investigator.

Statistical analysis
Following the ‘‘intention to treat’’ model, all subjects who did
not provide information at any time point were considered
relapsers for that data collection period. Based on power
calculations, each arm needed 75 subjects to have 80% power
to detect differences in quit rates between active and placebo
patch groups of 48% and 25%, respectively, at the 0.05 level.
The sample sizes of subjects randomised to each arm were
increased to allow for attrition.

Categorical characteristics were compared among treat-
ment arms using x2 tests, and continuous variables were
compared with the Kruskall-Wallis test (non-parametric
analog of one way analysis of variance (ANOVA)). Exact
95% confidence intervals for cessation rates were based on
the binomial distribution and calculated using StatXact-4.
Probability values for comparing cessation rates are based on
two sided Fisher’s exact tests.

RESULTS
Baseline characteristics of sample
The baseline characteristics of the study sample are shown in
table 1. There were no significant differences among the

groups. Only subjects who returned consent forms were
included in this analysis.

Abstinence rates
Because of the age of the subjects and the difficulty in getting
adolescents to take forms home, have them signed, and
returned, our procedure for enrolling subjects had to be
modified from the standard for randomised clinical trials.
When we met with all potential subjects at a high school, we
presented a programme on the hazards of ST use and the
need for ST cessation followed by a thorough discussion of
our study. We then asked anyone who was interested in
enrolling in the study to come forward. We randomised them
at that time, gave them consent forms to take home, and took
their phone numbers to enable us to contact them about the
first class. We also met with the ‘‘usual care’’ group
separately and provided them the brief (3–5 minute)
counselling. This group was asked to mail back their baseline
questionnaire along with their signed consent forms; we
called them approximately two weeks later to reinforce the
counselling. Although the number of usual care subjects who
followed through with the informed consent was fairly low,
the number of subjects in both patch groups who returned
consent forms was essentially the same (approximately 65%).
This low return rate is a characteristic of the adolescent
population and is not unique to our study. Following the
standards of the intention-to-treat model, all subjects who
failed to return their consent forms were considered ‘‘fail-
ures’’ in all subsequent analyses.

Questions about level of exposure to tobacco and levels of
addiction were included in the baseline questionnaire, but
yielded results that could not be analysed because of lack of
variation. Almost all of the subjects’ cotinine values were in
the ‘‘light’’ range—that is, , 150 ng/dl. In addition, essen-
tially none of the subjects reported having the first dip of the
day within 30 minutes of waking, a measure found to be
correlated to cotinine values.22

The 303 potential subjects were randomised into approxi-
mately equal groups. Table 2 shows the abstinence rates for
the three groups by time point.

This table indicates a natural history of quitting through
the data for the usual care group: although they had a very
low abstinence rate at the end of the intervention (3.8%), it
increased to 12.4% at one year even though they received no
additional interventions. The ineffectiveness of the nicotine
patch is also obvious in this table: immediately after the
intervention and even six months later, there were no
significant differences in abstinence rates between active
and placebo patch users. At one year, both patch groups had

Table 1 Sample baseline demographics

Usual care
(n = 45)

Nicotine patch
(n = 60)

Placebo patch
(n = 62)

Age (median) 17 17 16
Ethnicity (% white) 93.3 91.4 95.2
Grade (% seniors) 42.2 46.7 42.0
Grade point scale* 4 4 4
Mother’s education
(% completing HS)

62.2 67.8 80.0

Father’s education
(% completing HS)

66.7 63.3 72.1

Tobacco use at entry�
Snuff (%) 80 88.3 91.9
Chew (%) 27.3 42.1 34.9
Cigarette (%) 76.1 81.0 65.6

*Grade point scale: 1–8 with 1 = mostly As and 8 = mostly Fs.
�At baseline all subjects were current users of either snuff or chew
tobacco.
HS, high school.
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significantly higher abstinence rates compared to usual care.
Assuming that the active patch made no difference, we
combined the two patch groups to determine whether the
behavioural intervention was efficacious: the data indicate
that the abstinence rates were almost double those of the
usual care group (for one year spit tobacco abstinence in
combined patch groups v usual care, p = 0.04; for placebo
v active patch, p = 0.22).

Smoking remained a problem for ST users. Although it is
common for ST users to also smoke cigarettes on occasion,
our behavioural intervention did not spend much time
educating subjects about the hazards of smoking.

Adverse reactions
There were no serious adverse events among patch users.
Minor events included skin irritation (three subjects) and
headaches (two subjects). Two of the subjects with skin
irritation were able to resolve this problem by rotating the
application site, but one subject had to be removed from
patch therapy after three weeks because of the hyperreaction.
Two subjects who reported headaches were removed from
patch therapy within the first week.

DISCUSSION
Recent studies have reported higher cessation rates among ST
users. Walsh et al23 reported a 38% one year point prevalence
rate among college athletes who had received a combination
intervention. Their intervention included intensive counsel-
ling at baseline, follow up counselling, and permission/
encouragement to use other adjuncts such as nicotine gum
and patches. Subjects reported that the two most helpful
factors in quitting were in seeing photographs of the
disfigurement that can be caused by ST use and by having
an oral screening that found lesions in subjects’ mouths.

However, the use of the nicotine patch as an adjunct in ST
addiction treatment has not been demonstrated. Hatsukami
et al24 found patches to be helpful in the short term for
reducing cravings, but beyond 15 weeks abstinence rates
were not significantly different from controls. A study
involving minimal contact and the use of nicotine patches
among adult ST users found a six month point prevalence
abstinence rate was not significantly different from those
using placebo patches. Their use of a seven day time frame for
defining use makes it more difficult to compare to the 30 day
time frame used with adolescents, and would probably result
in a reduction of abstinence rates had the 30 day period been
used.25

From the present study and those cited above, it appears
that the nicotine patch does not offer a significant improve-
ment in long term abstinence rates among adolescents
addicted to ST. However, intensive group behavioural

interventions do offer significantly higher long term absti-
nence rates than minimal or no contact interventions. The
content for these interventions are available from the
National Cancer Institute and the Centers for Disease
Control and Prevention and can be used by school nurses
or health educators at little or no cost.

Future research should investigate the use of other
pharmacologic agents, such as bupropion, and the develop-
ment of improved behavioural interventions. Attention
should also be paid to including content related to smoking
cessation.
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